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Abstract 



PROBLEM TO BE SOLVED: To obtain a new branched alkyl sulfide type episulfide compound which is 
useful as an optical material for plastic lenses, prisms, optical fibers, information-recording media and 
optical fibers, particularly for plastic lenses of eye glass. 

SOLUTION: This compound is represented by formula I [x and u are each 0-1; y and z are each 0-4; n is 
0-3, x+y+z+u=4; Eps is formula II (X is S, O where the number of S is >=50% to the total of S and O), 
typically 2-(2-&beta - epithiopropylthioethylthio)-1,3-bis(&beta -epithiopropylthio)propane. The compound 
of formula I is obtained by reaction of a tri- or tetramercaptal compound having a branched alkyl sulfide 
structure with an epihalohydrin in the presence of an alkali followed by reaction of the product, a 
branched alkyl sulfide type epoxy compound, with a thia group-forming agent such as thiocyanic acid or 
thiourea or the like. 
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w-yx n, n-^xwxux ey-y>\ 
N-y^;i/^7i/^y y. N-y^ue^uv? 

y. 2- (2-^f;V7^/xb^» -4 -y^;b 
-l, 3, 2-v ? ^-^-9-/P;l/^>^3^7^> ; T^h 
^ y f;t/xf u>y7 ^ y . e^>^>. N, n* -^y 

Wtf^vvX N, NT -ex ( (2-tFP^» 

/pW e^^>. ^w^i/>fh75x 

N, N, N' , N ' -fh7^f;b- 1 , 3-y*>7 

2-^f;b7^y-2-tKP*^P^X 
^xf;l/75/x^/-;K N, N, N-hUX (3- 
^f;l/7^yypif;l/) 7 = X 2, 4, 6-hUX 
(N, N-^f;b7^y^f;W 7x/-;K 

MVtr^7-KS03 WJ7^ > ; 
;K N-y^;W^^y-;K 2-y^;W^^ r V r - 

4-y^;l/^^^y— ;K , N-x^;l/^^^f>y- 
;k 2-x^;l/-T^^y— ;K 4 -x^U-f^^y- 

N-y^;W^^y-;K 2-:/^;W^^V- 

N - ^ >t^>;W ^ ^y—;!/, 2-^y^>;i/-Y^ 

N-7xxW = ^/-;k 2-7iX;K 
^£V-;k N-^O^W^^y-;!/. 2-^>'> ? ;l/ 

-r ^ £V-/k i — ^>iy;b- 2 -y^;i/^ ^ ^y— 

;k N- (2* -i/7yxf;l/) -2-y^;l/^^^y 
N- (2* -i/7/xf;l/) -2-^>f^;H 
^^y-;K N— (2* ->7yxf;l/) -2-7x- 

;i/-r^^y-;k 3, 3-ex- (2-x^;b-4-y 

*M*#VV)l) y^>, 7;l/^;l/-f^^y-;U^^ 

i,7;i/fi:Koi^iS(D^ s.#y-jim; 1. s 

-i^Tlfe^^D (5, 4. 0) *>>-r-tr>-7. l f 

5-> ? 7-9 f e^^n (4, 3, o) y^>- 5. 6-^ 
y^;i/7^y- 1 . s-^r^fe-y^a (5. 4, 0) 
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(2) (i) ©75>itADy>, g& Mxm. 

(3) (1) <D7S.ymtX?>lS&Zf=7v{t*'>m 

(4) bVX3-)V7*X7j^ h'Jif;l/7*X7-f 

>, hi»- i s o-ynif;mx7^x h-y-n- 

h'J7i-;l/7*X7^^ h'J^>"^*X7-f>' > 
■>7f;l/7x-;l/7tX7-i'X v^ic^/l/^i— io 
7.7-<>, if;l/^7i^7*77-f>, *ani?7 

[0 0 0 7] ^m<Dmm^mT/^V7/V7 
4 Fiyxtfx^T'-i' F{b^{±xtf7>;l/-7-< Fg£KJS 

<D^ji£g 1 <iti±i:ftficom34a^-Rl^^^S5r l fid 

<dWhI» i m&Lt£m(oM&$m-£Tiim& , gtm& i <bjm 

±W'T^{t:-& ! l^i:LT{±. tTx;K 5?§S£tTx;K 

Mb&t&u ^Bftftxtf+Mb-a-^ oitrx;V7^ Fffc; 

>Su 7i/-m 7- = >St 7 

[0 0 0 8] $/c, ^m<Dmmti^7^JV7)V7 
4 F^xt?x;l/7f Fffc««*a^«fl:LT3i|6*»3B* 
ff*t|RLT, 4M0©«ltl»Jt#J, &tttt«if!ffl.l9<DSi 

* fc (i l*l8Mt£!*ij*&ffl £ 7"c figsin L T, » & ti 5 ®{t 

i7^-7AI, jftttxxfk $14#?gExxx;k 
gEteSS&xXTvKDT;!/* U ^Sig, imSBfittO&B 
IS, SiRflgJK&xx-r/k ^77^V> ^y^X, iSSfft 

flgfl»^T=>X^U>^-^->F^ftD^A^(fP,n 

So 

[0 0 0 9] *f8B^©gr^^iKT;l/^;ux;l/-7^ Fffl 
xfe!Xyl/7-< Ffki^*tt^{tLTtt^#»^§S»c 

Hlsfti:=S:S, xtfx;!/^^ F<fc-&&. so 
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s^s^bSjfi^n^o a<b«»»o. i~ 

1 0 O^ffl. 313? 1 ~4 SfflT'feO, SfkiSSti- 1 
0~ 1 6 0°C. mn- 10—14 0X.T-$>Z> o Sfc, ®! 
fb«T«» *m*5 0^5 1 5 0°COjgfiT* 1 0»fre 

5^[ssfi7--/i/J5isi73*tt *¥%m<Dyt¥tm 

UT/N-F3-F, Eftffi&ik, B&^tttt^Slffiii&S* 
[0 0 10] 

raswojft*] *w*n<Dmm&ftm' fr*)\s7>i>7 * f 

X;l/7-< FSxtrx;!/^^ Ffl:^»*a^«{tbT»6 
[0 0 1 1] 

re 

jts : m?)±ns\-%m^T 2 5 -cT-isii^L. mmic & k> 
mm& ■■ ^-h V vmt&tt 1 2 0 °cw±©fe©*o, 1 

2 0°C*iS8 0T^U±.(D*><r>ttA. 8 0 t*SI<Dfe<D* 

T\ fzt>frtf 1 0mmJ^±CDfec7)^rO, 10mm5fe?il5 
mmttlOfeO^A, 5 mm^?icDfecO^:X i: Lfc 0 
^fifigljl [n = 0, (x=l, y = 2. z = 0, u = 
1) ) 

2- (2-^/l/*7hlf/W) -1. 3— 
yF7°a/^Vl. Omol (2 0 0. 4 g) txfc!^a 
;l/tFU>3. Omol (2 7 7. 5 g)*^ig^l0 
< C*T*?$aiL, *8<kthy7Al 5mmo 1 (0. 6 

g) *7k6m ncj§A^Lfc7]c®^ia^, coisa-ei 
B#^jai$ufco ^-©^ ^s^4 o-4 5x.wimzu*> 
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(9) 
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&#6 2lSM«#Lfco SfifcRU jmiki-bVVJ* 
3m ol (120. Og) #7jci 2 OmlfcSfrbfczk 
«JS*4 0-4 5 , C«l«K:«-Bft««6«rFLt 

©a, 40-45 cttffticA%ft« t & 3 mmtm 

b/co KJ£S-&«S^7k2 0 0ml J&iP*, 0 
Oml TfttUU h;l/X>JH**2 0 Om 1 T*3(hI» 

®£U J*ft38W«(*0 2- (2-^U^^VI/^x^ 
-1. 3 -IfX (^U->^;1/^) yn;^^ 

3 6 8. 1 g (HIOI 0 0%) T*f#fc 0 Ol/^T% C 10 

CTl|t>tl/c, 2- (2-^U->^;l/^X^;l/^) 

Tzmfttiim : GMfffflO 

C 4 5.15% 

H 5.9 9% 

S 5 3.6 9% 

VXX^^ Kg/ (EI) : M" 4 16 (Sira^S 4 1 

6) 

afrJMR'Kx^ : 6 2 0 cm- 1 (xtfJUl/y^ K3B 



2 #{fc£«£;K: b y 7^71/ Z ^ >£: l fi»gpgB^ 20 
Ucn*ff^2mm»CgBIBLrc2 3R<D^^«A>6a« 

***F*lci£a>U SOTTS^Hfi^ggfkb^M 

a^aaffl * fit) 

C 4 0.12% 

H 6.0 9% 

S 5 3.6 4 % 

TXX-^ (EI) : M + * 4 7 6 (91I#?A4 7 

6 ) 30 

lE»M»iKX^» h;b : 6 2 0 cm- 1 (x^X;l/7^Kl 
[0 0 13]Hli3 (x = 0. y = 4. z = 0, u = 

asaai : 

C 4 1.59% 

H 5.91% 
S 5 2.3 0% 

VXX^£ K/P (EI) : M- 4 8 8 (9tt#?fi4 8 40 

8) 

#a^R2^5_Lik : 6 2 o c m 1 (xex;i/77^K^ 
<D#*S}gi!j) 

[0O14]i»j4 Cn = 2 > (x=K y = 3. z 

C 4 5.0 0% 

H 6.6 7% 

S 4 8.0 9% 



-1, 3-lfX UfVi/i?A/tt) /o;^0. 3mo 
I (110. 6g) ^y-;l/4 0ml W>7> 
8*'J!>A8 7. 5 g (0. 9 m o I ) ^7j<6 0 m 1 IZ 

mm^^rcyiammicm^ 1 BjRBfrw-Taas* 45^1 

£7k 5 0 0ml *j&p*.. h7l/X> 5 00ml TJfttt} U 
h;l/X>/B*7k5 0 Om 1 T3(HliJfej^bfCo h7l/x>Ji 
^MthU^AT^ft^^ »»*fK&U 2- (2 

X (/3-xtf^yntf;l/^) ^DAV^l 0 6. 6 
g (liio 8 5 %) tffco 

4 0. 3 4% 
5. 8 0% 

5 3. 8 5% 

[0 0 12] mmmz Cn = 0 (x=K y = K z = 
K u= 1) ] 

Effigy ncfev^r 2- (z-^^yhxwt) - 

1, 3-S>*/1/*:/h:/n/*>©tttaDfc: 1, 2-t£X 
C (2-^;U*^Hf;l/) ^] - 3 -*7l/*:/b:/ 

n^>*«fflr*IW«4ll«0!ll*»OigU 1. 2- 
tTX [ (2-/3-xtf^7 p ne;l/^3i^;l/) 
-3- (jj-xmyn ^71/^) !/n^v*8Wiai 
8 6 %T^#fc 0 

(ffUfif) 

4 0. 2 9% 
5 . 9 2 % 

5 3. 7 9 % 

0) 

MV&m nc4oV^T2- (2-^7l/^7 P hX^;l/^) - 
1, 3-^^7l/^7 P h7 p a7^>(D^D^-7 L h^^X 

(^7i/^yh^^7U) *z>*mm*?z>£m&mmm 1 
«»ojiu -rh^x cp-xtr^*yptr;b^*^ 

* V*JS«R* 7 8 %-cWco 

4 1. 7 6 % 

5 . 7 7 % 

5 2. 4 7 % 
= 0, u = 0) ] 

mmm itct5\,*T 2 - (2 -^^h x^7i/^*) - 

1. z-i/*)\<l3-7V-?u^y<DVit>K>\z i, 1, 1- 
hl>X (*7l/*yh;*^7W ^a/<>*ttffl-r*W^«4 
*fliff!ll*«OigU 1, 1, 1 -hUX (0-xfcT^ 
^■yDe7l/^>(^7l/) ^P;^ (K (l) Om=2, 
n = 2 ) £rS£i&35 7 5 %T*t#fc 0 

(«■««) 

4 5. 18% 

6. 5 7 % 
4 8.2 5% 
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(10) 
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7XX^^h;b (E I) : M + * 3 9 8 0Ii!#?S3 9 
8) 

^MR*KX<*» : 6 2 0 c m 1 (xtfX;l/^-Y KH 
[0 0 15] itK0Oi 

-bo. 3 *;l/<D«^»*»&18Mt: L fc 0 » % ntcttn 
(Dmitri 7ry^»fe*tftt«*ililfiL«f*», S 1 

SI 



^i*«i«l*»DiSbfc 0 »6tlft±««tt. NMR 
x^h;l/d;DS(i)^n = o, x= K y = 2. z 

= o. u = it^d, x*o s offl»tt=»ai**i*-r 

£S £OQ^ftK#LT¥i3T3 0%T*feofc o fi-&$! 

[0 0 16] 
[i£l] 
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